Paleo-environmental change is thought to substantially influence biological evolution. In particular, fragmentation of the geographical distributions of vertebrate faunas and subsequent speciation events occurred frequently due to glacial advances after the Pliocene-Pleistocene transition 2.5 million years ago (Ma). However, the effects of glacial advances on speciation between migratory and sedentary birds have not been systematically evaluated. Here, we conducted phylogenetic meta-analysis of 14 closely related pairs of the North American migratory species and 25 closely related pairs of the North American migratory and neotropical sedentary species and estimated their divergence times using cytochrome b. Whereas divergence events between migratory species were mostly in the Pleistocene (median 1.51 Ma) as previously reported, many divergence events between the migratory and sedentary bird species appear to date back to the Pliocene (median 2.77 Ma). These speciation patterns indicate that the Pliocene-Pleistocene transition may have accelerated speciation between migratory bird species, but did not accelerate that between migratory and sedentary species through counteracting mechanisms.
Introduction
Paleo-envionmental change substantially influences biological evolution (Webb and Bartlein, 1992) . Systematic evaluation of effects of past environmental change on speciation is important for predicting the effects of future environmental changes on the biodiversity (Pearson and Dawson, 2003; Provan and Bennett, 2008) . Phylogenetic methods have been used to infer the impacts of paleo-environmental changes on species distribution, genetic differentiation, and speciation (Avise et al., 1998; Cicero and Johnson, 1998) . Because much DNA sequence data have been archived, studies combining phylogenetic meta-analysis and paleo-environmental analysis hold promise in exploring the interplay between paleo-envionmental changes and biological evolution (Claramunt and Cracraft, 2015) .
The Pliocene-Pleistocene transition 2.5 million years ago (Ma) represents one of the most fundamental climatic changes in geologic history (Yamane et al., 2015; Haywood et al., 2016) . This transition was marked by an increase in the pace of glacial and interglacial cycles as well as an increase in the area of continental ice sheets, manifesting in more rapid and larger climatic and environmental oscillations (Lisiecki and Raymo, 2005) . These changes had a major impact on the biodiversity. In particular, glacial advances southward were believed to have promoted speciation events by fragmenting the geographical distributions of vertebrate faunas at northern latitudes (Mengel, 1970) , and this hypothesis is supported by phylogenetic analyses (Bermingham et al., 1992; Weir and Schluter, 2004; Lovette, 2005) .
Many organisms, including birds, insects, fish, and mammals, migrate as an adaptation to seasonal and geographical variations in resource abundance (Dingle and Drake, 2007) . Evolutionary transitions from residency to migration or vice versa, as well as changes in patterns of migration, have occurred frequently in these organisms (Alerstam et al., 2003) and promoted speciation events (Winker, 2000) . Birds show striking evidence of frequent evolutionary transitions: closely related species include residents and short-distance and long-distance migrants (Alerstam et al., 2003) , although the evolution of migration systems apparently involve costs associated with the migratory process in terms of time (e.g. losses of prior occupancy advantages), energy, and mortality (e.g. increased exposure to parasites). These variations are sometimes observed even between different populations of a single species (Alerstam et al., 2003; Milá et al., 2006) , where some bird species travel extraordinary distances during their annual migratory 
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Palaeogeography, Palaeoclimatology, Palaeoecology j o u r n a l h o m e p a g e : w w w . e l s e v i e r . c o m / l o c a t e / p a l a e o journeys (N 10,000 km; Alerstam et al., 2003) . Therefore, evolution of migratory birds has been of special interest for a long period (Salewski and Bruderer, 2007) . The evolution of migratory systems can be promoted by ecological and biogeographic factors like seasonality, spatiotemporal distributions of resources, habitats, and predation and competition in winter and breeding seasons (Lundberg and Alerstam, 1986; 
